TERM END EXAMINATIONS (TEE) — July 2024

Programme : [B.Tech. Semester : 'Winter Semester 2023-24

Course Name/ | |Differential and Difference
: : |C12+
Course Code  |" |[Equations/ MAT2001 Slot C12+C13

Time :13 Hrs. Max. Marks : (100

Answer ALL the Questions

Q. No. Question Description Marks
PART A — (60 Marks)
1 (a) Show that matrix A is similar to matrix B, 12
- 1 0 4 0 0
Where. A=|{0 3 —1l|andB=|0 2 0
0 -1 3 |
OR
(b) Solve the initial-value problem 12
i 1 0 0 1 X
= [0 1 —Al X, X(0) = |1 . where, X ={%21.
1 S 1 X3
2 (a) Showing the details of your work, find the Fourier coefficients of the given function 12
s f(x). which is shown in the graph,
n(x)
| 1
| i = I
L 35
2 2
1 1 mwt ! gl .
Also prove that 1 + = =t = +, 0, = = by using Parseval’s identity.

OR
(®)  Find the Fourier series of the given function 12
f(x)=3x+2nr if -m<x<n
and f(x +2m) = f(x).
Also find the amplitude and phase of the above problem.

g ﬂ“ lemperature distribution in semi-infinite bar with its end point and lateral 12 -

ce insulated and with initial temperature distribution in the bar is prescribed by
Deduce the solution when f(x) = o-ax y



Show that the result can be v Titten

4@
) (b)
I 5 (a)
(b)
6
b

Flx) = L [©osxxteosx(x—m) ,
f(x) n I 0 1—cc? da.

Find the inverse Z-transform of —————.
O Z3-7247-1
OR
g ' : : 7 N
Using the convolution theorem, find the inverse Z-transform of (ﬁ) . Also

deduce for (ﬁ;)a

12

Solve the difference equation using undetermined coefficients method 12
Unya — 12U 45 + 481,44 — 64u,, = 5.4" -~

OR
Use Z-tramsform, solve the difference equation 12
H“+2 _— Zunq_l + tl" — 3?1 + 5-

PART B — (40 Marks)
Prove that the give matrix is diagonalize 8
6 -2 2
A=|-2 3 -1f
2 =1 3

Find the Fourier cosine series and Fourier sine series. Sketch f(x) and its two 8
periodic extensions. (Show the details of your work.)

f@=n—x 0<x<m.

Find the inverse Fourier sine transform of i—e*‘“ 2 8
e s — aZ sinnf —— _
Prove that Z(a" sinné) = TP 2azcosoraz DY Using Z-transform. 8

ce equation by using method of undetermined coefficients 8

+ 6y, =2n*—6n—1.




